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Results 51
Child care centres were most compliant (74%-95%) with recommendations to: 52 provide daily indoor opportunities for infants to move freely under adult supervision, 53 daily tummy time for infants less than 6 months of age, indoor and outdoor recreation 54 areas that encourage infants to be physically active, and discourage screen time. 55
Centres were least compliant (38%-41%) with adhering to recommendations to: limit 56 the use of equipment that restricts an infant's movement and provide education about 57 physical activity to families. Compared with Canadian and US centres, Australian 58 centres were less compliant (46%) with the recommendation to engage with infants 59 on the ground each day, to optimize adult-infant interactions and to limit the use of 60 equipment that restricts the infant's movement. Canadian centres were less compliant 61 (39%) with the recommendation to provide training to staff and education to parents 62 about children's physical activity. US centres were less compliant (25%-41%) with 63 the recommendations to provide daily opportunities for infants to explore their 64 outdoor environment, limit the use of equipment that restricts the infant's movement 65 and provide education to families about children's physical activity. 66
Conclusions 67
Assisting child care centres on limiting the use of equipment that restricts an infant's 68 movement, and providing education about children's physical activity to families may 69 be important targets for future interventions. The global prevalence of 0-to 5-year-old children who are overweight or obese has 79 increased from 4.2% in 1990 to 7.8% in 2015 and this trend is expected to continue to 80 rise to 9.1% by 2020 [1] . For developed countries such as the United Kingdom, 81
United States, Canada, Australia, New Zealand and Japan, the prevalence is even 82 higher. In 1990, 7.9% of children aged 0-5 years in these countries were overweight 83 or obese; this rose to 12.9% in 2015 and is expected to reach 14.1% by 2020 [1] . The 84 early years are strongly predictive of obesity in later childhood and subsequently 85 adulthood [2] . It is also well known that excess weight in infancy is associated with 86 delayed gross motor development [3] , and leads to other adverse health outcomes, 87 such as coronary heart disease in adulthood [4] . Therefore, the early years provide an 88 important opportunity for obesity prevention [5] . 89
90
A moderate proportion of very young children attend formal child care across 91 developed countries. For instance, the Longitudinal Study of Australian Children 92 (LSAC) reported that 35% of parents used regular child care for their infants [6] . 93
Likewise, 17% of American children aged birth to 2 years are in some type of formal 94 child care, [7] and 54% of Canadian children from 6 months to 5 years are cared for 95 in some type of non-parental care [8] . Recent evidence has shown attending child care 96 in the first year of life was associated with slightly higher weight at 12 months of age 97
[9]. With a large number of infants attending such settings, there is a need to 98 understand the factors contributing to obesity prevention while in these environments 99 and review child care practices in the first 12 months of life. 100
101
To assist in the prevention of obesity in infancy and early childhood, in 2011 the 102 National Academy of Medicine, previously known as the Institute of Medicine, 103 published recommendations aimed at promoting healthy environments in child care 104 settings [10] . These recommendations provide guidance on appropriate quantities and 105 types of physical activity, sleep, and sedentary behaviour. In addition, as the use of 106 recreational electronic media plays an important role in the development of childhood 107 obesity [11] , in 2013 The American Academy of Pediatrics published updated 108 recommendations on the use of television and other entertainment media for infants 109 and young children [11, 12] . 110
111
To our knowledge, there are no studies examining adherence to infant physical 112 activity and screen time recommendations in formal child care settings. Such data 113 may assist to identify child care practices in the first 12 months of life which impact 114 the development of obesity. The purpose of this study was to examine the adherence 115 of child care centres to these infant recommendations using data from three developed 116 countries. 117
118

Methods 119
Overview 120
For this observational study, data were collected from the 2013 Standing Preschools 121 (N=9) and the 2014 -2017 Early Start Baseline (N=22) studies in Australia, the 2011 122
Healthy Living Habits in Pre-school Children study (N=14) in Canada and the 2008 123 (N=31) and 2013 -2017 (N=31) Baby Nutrition and Physical Activity Self-124 Assessment for Child Care (Baby NAP SACC) trials in the US. Since this study 125 conducted secondary analyses using existing centre-level data and did not involve 126 interaction with any human subjects, ethical approval was not required; each 127 individual study had its own ethical approval. This study, however, followed the 128 guidelines in the Strengthening the Reporting of Observational studies in 129 Epidemiology (STROBE) statement [13] . The four recommendations from the National Academy of Medicine and one from the 134 American Academy of Pediatrics regarding healthy and appropriate physical activity 135 and screen time practices for infants attending child care centres are reported in Table  136 1. 137 138
Recommendations review 139
The questions and response option criteria from each country's child care centre 140 questionnaire that best reflected the recommendations were used from each study. For 141 example, to meet the criteria for "Does this child care centre limit the use of 142 equipment such as strollers, swings, and bouncer seats/chairs for holding infants while 143 they are awake?", participants needed to answer "Rarely or Never". To meet the 144 criteria, "Are early childhood educators trained in ways to encourage physical activity 145 and decrease sedentary behavior in young children through certification and 146 continuing education?", participants needed to answer they were receiving 147 professional development at least 1-2 times per year. A complete list of each 148 country's question and the criteria required to meet the recommendation is in Table 2 . 149 150
Analysis 151
The percentage of child care centres that were compliant with the recommendations 152 as outlined in Table 2 Canada, and 62 from the United States. Almost all surveys (95%) were completed by 167 the director of the child care centre. Centre opening and closing hours ranged from 168 6:30 am to 12:00 midnight, the average number of infants per centre was 10, and the 169
year the child care centre started operating ranged from 1969 to 2014. Almost all staff 170 (94%) had a diploma, certificate or degree in child care. 171
172
Most child care centres provided daily opportunities for infants to explore their indoor 173 environments, provided them with tummy time, had suitable indoor and outdoor 174 recreation areas and discouraged screen media exposure (Table 3) . One third limited 175 the use of equipment that restricted the infant's movement whilst they were awake 176 and provided education to families about children's physical activity. 177 178 Significant differences (p<0.05) were found between countries for compliance to the 179 following seven recommendations: daily opportunities for infants to move freely 180 under adult supervision to explore their indoor environment; daily opportunities for 181 infants to move freely under adult supervision to explore their outdoor environment; 182 staff who provide daily 'tummy time' for infants less than 6 months of age; indoor 183 recreation areas that encourage infants to be physically active; limiting the use of 184 equipment for holding infants whilst they are awake; staff training in ways to increase 185 Prior to this study there was limited evidence about the extent to which infant 208 physical activity and screen time recommendations were adhered to in child care 209 centres. Reporting these data may assist with providing recommendations regarding 210 future research to increase physical activity, prevent sedentary behaviour, and 211 decrease media exposure in infants. Based on the findings from this study, potential 212 targets would be limiting the use of equipment that restricts infant's movement and 213 strategies for educating families on children's physical activity. 214 215 There were some significant variations between samples from the different countries. 216
For example, the conclusion that the sampled child care centres need to improve their 217 education to families regarding physical activity applies more to the Canadian and 218 to be reviewed to ensure they meet the national physical activity and sedentary 235 behaviour guidelines [18, 19] . It has been suggested that infants may experience 236 prolonged periods of inactivity in a crib or high chair due to staff needing to care for 237 other children [9] . Further training and a review of staff-to-infant ratios could possibly 238 be other important areas to target for future research to ensure staff are equipped to 239 limit the use of equipment that restricts infants' movement while they are awake. 240 241 There were some limitations to this study. Overall, missing data ranged from 4% to 242 11.5% per question. Sample sizes were small and differed between countries ranging 243 from 14 in Canada to 62 in the United States. This potentially could have skewed 244 results, favoring a particular country over another. The US data contributed four times 245 as much to the overall results than the Canadian data and twice as much as the 246 states/provinces and may not be generalizable to the other parts of these countries. In 269 addition, samples are not representative of that country and as such, cannot be applied 270 to represent the entire country. Another important issue is for some of the 271 recommendations, different questions were used to assess adherence ( Table 2) 
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Availability of data and material 305
The data that support the findings of this study are available from the University of 306 "Child care regulatory agencies should require child care providers and early childhood educators to provide infants, toddlers, and preschool children with opportunities to be physically active throughout the day" 1) Providing daily opportunities for infants to move freely under adult supervision to explore their indoor and outdoor environments 2) Engaging with infants on the ground each day to optimize adult-infant interactions 3) Providing daily "tummy time" (time in the prone position) for infants less than six months of age. 3.2 "The community and its built environment should promote physical activity for children from birth to age five" 1) To ensure that indoor and outdoor recreation areas encourage all children, including infants, to be physically active.
3.3
"Child care regulatory agencies should require child care providers and early childhood educators to allow infants, toddlers, and preschoolers to move freely by limiting the use of equipment that restricts infants' movement and by implementing appropriate strategies to ensure that the amount of time toddlers and preschoolers spend sitting or standing still is limited" 1) Using cribs, car seats, and high chairs for their primary purpose only -cribs for sleeping, car seats for vehicle travel, and high chairs for eating 2) Limiting the use of equipment such as strollers, swings, and bouncer seats/chairs for holding infants while they are awake.
3.4 "Health and education professionals providing guidance to parents of young children and those working with young children should be trained in ways to increase children's physical activity and decrease their sedentary behavior, and in how to counsel parents about their children's physical activity" 1) Child care regulatory agencies requiring child care providers and early childhood educators to be trained in ways to encourage physical activity and decrease sedentary behaviour in young children through certification and continuing education.
AAP recommendation Description Potential actions for infants 2013
"Screen media exposure should be discouraged for children under 2 years of age"
No screen media exposure for infants * IOM, from 2015, known as the National Academy of Medicine 403 404 
